
Pr
oj

ec
tio

ns
 o

f E
co

no
m

ic
 

C
om

pe
tit

iv
en

es
s 

of
 N

uc
le

ar
 P

ow
er

Pr
es

en
ta

tio
n 

By
 

C
ha

im
 B

ra
un

A
lto

s 
M

an
ag

em
en

t P
ar

tn
er

s 
In

c.
At

 T
he

LL
N

L 
A

to
m

s 
fo

r P
ea

ce
 W

or
ks

ho
p 

II 
–

C
iv

il 
A

pp
lic

at
io

ns
 o

f N
uc

le
ar

 T
ec

hn
ol

og
y

H
el

d 
At

 T
he

 

K
ei

da
nr

en
 C

on
fe

re
nc

e 
C

en
te

r, 
Sh

iz
uo

ka
-k

en
, 

Ja
pa

n
M

ay
 2

8t
h , 

20
03



W
AN

O
 P

er
fo

rm
an

ce
 In

di
ca

to
rs

 1
99

0-
20

01



In
du

st
ry

 C
ap

ac
ity

 F
ac

to
r

C
on

tin
ue

s 
at

 R
ec

or
d 

Le
ve

l

'8
0

'8
2

'8
4

'8
6

'8
8

'9
0

'9
2

'9
4

'9
6

'9
8

'0
0

'0
2

556065707580859095

Capacity Factor (%)

86
.8

%
 in

 1
99

9
89

.6
%

 in
 2

00
0

90
.7

%
 in

 2
00

1
91

.5
%

 in
 2

00
2*

* N
uc

le
ar

 E
ne

rg
y 

In
st

itu
te

 e
st

im
at

e



Pr
od

uc
tio

n 
C

os
ts

 S
ho

w
St

ea
dy

 S
us

ta
in

ed
 Im

pr
ov

em
en

t

'8
1

'8
3

'8
5

'8
7

'8
9

'9
1

'9
3

'9
5

'9
7

'9
9

'0
1

1.
52

2.
53

3.
5

Production Cost (cents/kWh)

2.
09

 c
en

ts
/k

W
h 

in
 1

99
8

1.
90

 c
en

ts
/k

W
h 

in
 1

99
9

1.
81

 c
en

ts
/k

W
h 

in
 2

00
0

1.
68

 c
en

ts
/k

W
h 

in
 2

00
1

* N
uc

le
ar

 E
ne

rg
y 

In
st

itu
te

 e
st

im
at

e



N
YM

EX
 N

at
ur

al
 G

as
 F

ut
ur

es
 P

ric
es

 
[$

/M
M

B
TU

]
H

en
ry

 H
ub

 P
ri

ce
s 

$/
M

M
B

tu

$0
.0

0

$1
.0

0

$2
.0

0

$3
.0

0

$4
.0

0

$5
.0

0

$6
.0

0

$7
.0

0

$8
.0

0

$9
.0

0

N
ov

D
ec

Ja
n

Fe
b

M
ar

A
pr

M
ay

Ju
n

Ju
l

A
ug

Se
p

O
ct

$/MMBtu

Pr
ev

io
us

 Y
ea

r
C

ur
re

nt
 Y

ea
r

Fu
tu

re
s



N
ew

 N
uc

le
ar

 P
la

nt
s

W
hy

 N
uc

le
ar

 in
 th

e 
G

en
er

at
io

n 
Po

rtf
ol

io
?

•
Fi

na
nc

ia
l S

ta
bi

lit
y

–
Ba

se
 lo

ad
 v

er
su

s 
in

te
rm

ed
ia

te
 a

nd
 p

ea
ki

ng
–

H
ig

h 
le

ve
ls

 o
f c

as
h 

flo
w

 fo
r b

on
dh

ol
de

r c
ov

er
ag

e
–

Ex
ce

lle
nt

 p
os

iti
ve

 re
tu

rn
 to

 in
ve

st
or

s 
w

ith
 n

ar
ro

w
 lo

ng
–t

er
m

 ri
sk

 p
ro

fil
e

•
Po

rt
fo

lio
 S

ta
bi

lit
y

–
N

eg
at

iv
e 

co
rre

la
tio

n 
to

 m
or

e 
vo

la
til

e 
ge

ne
ra

tio
n 

(g
as

) p
ro

vi
de

s 
di

ve
rs

ifi
ca

tio
n 

an
d 

po
rtf

ol
io

 s
ta

bi
lit

y

•
Fu

el
 S

ta
bi

lit
y

–
Pl

en
tif

ul
 s

up
pl

y 
in

 U
S

–
St

ab
le

 c
os

t

•
O

pe
ra

tio
na

l S
ta

bi
lit

y
–

Av
er

ag
e 

ca
pa

ci
ty

 fa
ct

or
s 

of
 >

90
%

 o
ve

r p
as

t 5
 y

ea
rs

–
O

pe
ra

tio
na

l p
ro

du
ct

io
n 

co
st

s 
of

 <
 $

15
 p

er
 M

W
h 

in
cl

ud
in

g 
fu

el



Fi
gu

re
 1

 - 
Fi

rs
t Y

ea
r G

en
er

at
io

n 
Co

st
s 

Co
m

pa
ris

on
 - 

AL
W

R,
 G

as
-F

ire
d 

Co
m

bi
ne

d 
Cy

cl
e 

Pl
an

t
 &

 G
as

 T
ur

bi
ne

 - 
Co

ns
ta

nt
 Y

ea
r 2

00
0 

$/
M

W
h 

 - 
 N

at
ur

al
 G

as
 P

ric
e 

4.
0 

$/
M

M
BT

U

1,
00

0
$/

kw
 E

PC
60

0 
$/

kw
EP

C
30

0 
$/

kw
EP

C
   

- 
   

   
- 

   

 -10
.0

0

20
.0

0

30
.0

0

40
.0

0

50
.0

0

60
.0

0

70
.0

0

constant US$ per MWh

Fi
rs

t Y
ea

r G
en

er
at

io
n 

Co
st

 C
om

pa
ris

on

fu
el

O
&

M

IR
R

ca
pi

ta
l 



El
ec

tr
ic

ity
 C

os
ts

 o
f B

as
e-

lo
ad

 G
en

er
at

io
n 

A
lte

rn
at

iv
es

 

in
 F

in
la

nd
 a

t 8
00

0 
Fu

ll-
lo

ad
 O

pe
ra

tin
g 

H
ou

rs

•





A
pp

ro
xi

m
at

e 
Eq

ui
va

le
nc

e 
of

 A
LW

R
 

EP
C

 C
ap

ita
l C

os
t &

 N
at

ur
al

 G
as

 
Pr

ic
e 

to
 C

C
G

T 
Pl

an
t

A
L

W
R

 
C

ap
it

al
 

C
os

t 
[$

/K
W

e]
 

E
le

ct
ri

ci
ty

 
G

en
er

at
io

n
 

C
os

t 
[$

/M
W

h
] 

N
at

u
ra

l 
G

as
P

ri
ce

 t
o 

C
C

G
T

 
[$

/M
M

B
T

U
]

1,
00

0 
41

.5
 

3.
8 

1,
10

0 
44

.5
 

4.
2 

1,
20

0 
47

.5
 

4.
8 

1,
30

0 
50

.5
 

5.
1 

1,
40

0 
53

.5
 

5.
5 

1,
50

0 
55

.5
 

5.
8 

1,
60

0 
58

.5
 

6.
2 

 





W
ha

t H
ap

pe
ns

 If
…

W
ha

t H
ap

pe
ns

 If
…

$3
5 

pe
r m

eg
aw

at
t-h

ou
r

1.
R

ed
uc

e 
co

st
 to

 p
ro

du
ce

 e
le

ct
ric

ity
 b

y 
10

%
2.

In
cr

ea
se

 p
la

nt
 o

ut
pu

t b
y 

10
%

$2
7 

pe
r m

eg
aw

at
t-h

ou
r

–

G
ro

ss
 p

ro
fit

=
$8

8 
m

ill
io

n

G
ro

ss
 p

ro
fit

 in
cr

ea
se

s 
by

 7
6%

11
 m

ill
io

n 
M

W
h

x



El
ec

tr
ic

ity
 S

po
t &

 F
or

w
ar

d 
Pr

ic
es

 
[$

/M
W

h]
No

rth
ea

st/
Mi

d-A
tla

nt
ic

0.0
0

10
.00

20
.00

30
.00

40
.00

50
.00

60
.00

70
.00

80
.00

90
.00

10
0.0

0 No
v

De
c

Jan
Feb

Ma
r

Ap
r

Ma
y

Jun
Jul

Au
g

Sep
Oc

t

$/MWh

Pre
vio

us 
Ye

ar
Cu

rre
nt 

Ye
ar

Fo
rw

ard

So
uth

 C
en

tra
l

0.0
0

10
.00

20
.00

30
.00

40
.00

50
.00

60
.00

70
.00

80
.00

90
.00

10
0.0

0 No
v

De
c

Jan
Feb

Ma
r

Ap
r

Ma
y

Jun
Jul

Au
g

Sep
Oc

t

$/MWh

Pre
vio

us 
Ye

ar
Cu

rre
nt 

Ye
ar

Fo
rw

ard



Ec
on

om
ic

 P
er

fo
rm

an
ce

: 
St

ea
dy

 Im
pr

ov
em

en
t C

on
tin

ue
s

Ec
on

om
ic

 P
er

fo
rm

an
ce

: 
St

ea
dy

 Im
pr

ov
em

en
t C

on
tin

ue
s

1.
33

1.
58

1.
84

2.
8

1.
5

1.
27

2.
46

1.
73

3.
88

1.
69

2.
04

1.
43

0
0.

51
1.

52
2.

53
3.

54
4.

5

1st
Q

ua
rti

le
2nd

Q
ua

rti
le

3rd
Q

ua
rti

le
4th

Q
ua

rti
le

19
96

-9
8

19
97

-9
9

19
98

-2
00

0

(3
-y

ea
r r

ol
lin

g 
av

er
ag

e 
pr

od
uc

tio
n 

co
st

s 
in

 c
en

ts
 p

er
 k

ilo
w

at
t-h

ou
r)

So
ur

ce
:  

U
til

ity
 D

at
a 

In
st

itu
te

 a
nd

 c
om

pa
ny

 re
po

rts
 to

 E
le

ct
ric

 U
til

ity
 C

os
t G

ro
up

 (E
U

C
G

)



N
ew

 A
LW

R
 –

M
ar

gi
n 

An
al

ys
is

•
W

e 
ca

n 
Fu

rth
er

 A
ss

um
e:

-H
ig

he
r E

le
ct

ric
ity

 p
ric

es
 –

U
.S

. N
or

th
ea

st
, S

ou
th

C
en

tra
l R

eg
io

ns
-L

ow
er

 A
LW

R
 P

ro
du

ct
io

n 
C

os
t (

Al
l-I

n)
$ 

43
 p

er
 M

eg
aw

at
t-h

ou
r

-
$ 

19
 p

er
 M

eg
aw

at
t-h

ou
r

x 
   

  1
1 

M
illi

on
 M

W
h

---
---

---
---

---
---

---
---

---
---

---
-

G
ro

ss
 M

ar
gi

n 
= 

 $
  2

64
 M

illi
on



N
ew

 A
LW

R
 –

M
ar

gi
n 

R
eq

ui
re

m
en

ts

•
As

su
m

e:
 1

,3
00

 M
W

e 
AL

W
R

•
As

su
m

e:
 E

PC
 C

os
t 1

,1
00

 $
/K

W
e

O
ve

rn
ig

ht
 C

os
t ~

 1
,4

00
 $

/K
W

e 
To

ta
l C

os
t (

In
cl

. I
D

C
) ~

1,
70

0 
$/

KW
e

To
ta

l C
os

t ~
 2

.2
 B

illi
on

 D
ol

la
rs

•
As

su
m

e:
 A

nn
ua

l F
ix

ed
 C

ha
rg

es
 R

at
e 

11
-1

5 
%

•
C

om
pu

te
 A

nn
ua

l F
ix

ed
 C

ha
rg

es
 (M

ar
gi

n)
  

R
eq

ui
re

m
en

ts
 ~

 2
40

 –
33

0 
M

illi
on

 D
ol

la
rs



El
ec

tri
ci

ty
 T

ra
ns

m
is

si
on

 B
ot

tle
ne

ck
s:

Vu
ln

er
ab

le
 P

oi
nt

s



B
ey

on
d 

C
om

pe
tit

iv
e 

El
ec

tr
ic

ity
: 

Va
lu

e 
A

dd
ed

 F
ro

m
 N

uc
le

ar
 E

ne
rg

y
B

ey
on

d 
C

om
pe

tit
iv

e 
El

ec
tr

ic
ity

: 
Va

lu
e 

A
dd

ed
 F

ro
m

 N
uc

le
ar

 E
ne

rg
y

C
om

pe
tit

iv
e 

El
ec

tr
ic

ity

Fo
rw

ar
d 

Pr
ic

e 
St

ab
ili

ty

C
le

an
 A

ir 
C

om
pl

ia
nc

e 
Va

lu
e



O
ut

lo
ok

 fo
r N

uc
le

ar
 P

ow
er

h
Ex

is
tin

g 
N

uc
le

ar
 P

la
nt

s 
Fl

ee
t r

em
ai

ns
 th

e 
co

re
 o

f t
he

 
na

tio
n’

s 
ba

se
-lo

ad
 c

ap
ac

ity
, d

es
pi

te
 re

ce
nt

 b
ul

k 
po

w
er

 
m

ar
ke

t u
nc

er
ta

in
tie

s.
 T

hi
s 

is
 d

ue
 to

 th
e 

in
iti

at
iv

es
 ta

ke
n 

by
 th

e 
in

du
st

ry
 to

 c
on

fr
on

t a
nd

 a
dd

re
ss

 lo
ng

-te
rm

 
re

lia
bi

lit
y 

an
d 

sa
fe

ty
 is

su
es

h
D

em
an

d 
fo

r n
ew

 b
as

e-
lo

ad
 c

ap
ac

ity
 in

 th
e 

U
S,

 in
cl

ud
in

g 
ne

w
 N

uc
le

ar
 P

la
nt

s,
 in

 th
e 

ne
xt

 s
ev

er
al

 y
ea

rs
 is

 s
til

l 
lim

ite
d.

 
h

N
ew

 N
uc

le
ar

 P
la

nt
 p

ro
je

ct
s 

no
w

 d
o 

re
ac

h 
th

e 
de

ta
ile

d 
ev

al
ua

tio
n 

ph
as

e
h

R
eg

io
na

l a
nd

 lo
ca

l e
le

ct
ric

ity
 tr

an
sm

is
si

on
 b

ot
tle

ne
ck

s 
an

d 
su

pp
ly

 c
on

st
ra

in
ts

, s
up

po
rt

 s
pe

ci
fic

 c
as

es
 fo

r n
ew

 
ba

se
-lo

ad
 N

uc
le

ar
 P

la
nt

s
h

N
o 

co
ns

en
su

s 
ag

re
em

en
t y

et
 o

n 
pr

ov
id

in
g 

pr
em

iu
m

 to
 

ge
ne

ra
tin

g 
as

se
ts

 th
at

 p
ro

du
ce

 n
o 

C
O

2 
em

is
si

on
s

h
Im

pl
em

en
ta

tio
n 

of
 th

e 
N

uc
le

ar
 W

as
te

 B
ill

 c
om

m
en

ci
ng

, 
su

bj
ec

t t
o 

fu
rt

he
r l

iti
ga

tio
n



O
ut

lo
ok

 fo
r N

uc
le

ar
 P

ow
er

(C
on

t.)
h

A
ss

um
in

g:
-C

ur
re

nt
 p

ro
-n

uc
le

ar
 A

dm
in

is
tr

at
io

n 
re

-e
le

ct
ed

 in
 2

00
4

-E
co

no
m

ic
 re

co
ve

ry
 c

on
tin

ue
s,

 a
cc

el
er

at
es

 (T
ax

 c
ut

s,
 in

te
re

st
 ra

te
 c

ut
, l

ow
er

 
en

er
gy

 c
os

ts
)

-E
le

ct
ric

ity
 d

em
an

d 
in

cr
ea

se
s,

 w
hi

le
 n

at
ur

al
-g

as
 p

ric
es

 re
m

ai
n 

hi
gh

Th
en

 -
a 

w
in

do
w

 o
f o

pp
or

tu
ni

ty
 fo

r n
ew

 n
uc

le
ar

 c
ap

ac
ity

 g
ro

w
th

 c
ou

ld
 

em
er

ge
 b

y 
20

05
 

h
M

ul
tip

le
, s

ta
nd

ar
di

ze
d 

N
ew

 N
uc

le
ar

 P
la

nt
 o

rd
er

s 
w

ill
 a

ch
ie

ve
 le

ar
ni

ng
-c

ur
ve

 
ca

pi
ta

l c
os

t r
ed

uc
tio

ns
 –

Fr
an

ce
, K

or
ea

, P
R

C
 (b

ot
h 

po
si

tiv
e 

an
d 

ne
ga

tiv
e 

ex
am

pl
es

)
h

R
eg

ul
at

or
y 

gu
ar

an
te

es
 a

ga
in

st
 o

pe
n-

en
de

d 
lic

en
si

ng
 re

vi
ew

s 
re

su
lti

ng
 in

 
sp

ira
lin

g 
pl

an
t c

os
ts

 s
ou

gh
t b

y 
ut

ili
tie

s 
pr

io
r t

o 
co

m
m

itm
en

t t
o

ne
w

 p
la

nt
s

h
R

eg
io

na
l, 

Fe
de

ra
l, 

su
pp

or
t  

(L
oa

n 
G

ua
ra

nt
ee

s,
 P

ric
e 

G
ua

ra
nt

ee
s,

 P
PA

s)
, 

un
de

r r
eg

ul
at

ed
 m

ar
ke

t c
on

di
tio

ns
, i

m
pr

ov
es

 th
e 

pr
os

pe
ct

s 
of

 im
pl

em
en

tin
g 

a 
st

an
da

rd
iz

ed
 n

ew
 N

uc
le

ar
 P

la
nt

s 
pr

og
ra

m
h

O
ne

-o
ff 

ne
w

 N
uc

le
ar

 P
la

nt
 p

ro
je

ct
s 

st
ill

 re
pr

es
en

t n
ea

r F
O

A
K

 s
itu

at
io

ns
 

(L
im

ite
d 

le
ar

ni
ng

, h
ig

h 
en

gi
ne

er
in

g 
co

nt
en

t, 
hi

gh
 c

on
tin

ge
nc

ie
s)

–
tr

ad
e-

of
f o

f 
po

lit
ic

al
 &

 e
co

no
m

ic
 ri

sk
s

h
B

ot
h 

C
om

m
itm

en
t m

od
el

s 
co

ul
d 

m
at

er
ia

liz
e 

in
 th

e 
U

.S
. b

ef
or

e 
th

e 
en

d 
of

 th
is

 
de

ca
de


	Projections of Economic Competitiveness of Nuclear Power
	WANO Performance Indicators 1990-2001
	Industry Capacity FactorContinues at Record Level
	Production Costs ShowSteady Sustained Improvement
	NYMEX Natural Gas Futures Prices [$/MMBTU]
	New Nuclear PlantsWhy Nuclear in the Generation Portfolio?
	Electricity Costs of Base-load Generation Alternatives in Finland at 8000 Full-load Operating Hours
	Approximate Equivalence of ALWR EPC Capital Cost & Natural Gas Price to CCGT Plant
	Electricity Spot & Forward Prices [$/MWh]
	New ALWR – Margin Analysis
	New ALWR – Margin Requirements
	Electricity Transmission Bottlenecks:Vulnerable Points
	Outlook for Nuclear Power
	Outlook for Nuclear Power (Cont.)

